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There are no previous large scale studies which have evaluated the phenotypes and clinical 
characteristics of Korean Crohn's disease patients who underwent intestinal resection. The 
purpose of this multicenter retrospective cohort study was to evaluate the clinical 
characteristics of Korean Crohn's disease patients who underwent intestinal resection 
during the study period. A total of 686 patients were enrolled in this study. The study 
period was over a 20-yr period (1990-2009). The patients were divided into the first-10-yr 
group and the second-10-yr group. The phenotypes and clinical characteristics were 
compared between the groups. The most common site of the disease was the ileal area 
(37.8°/o) and stricturing behavior was observed in 38.3% patients. The most common type 
of surgery was segmental resection of the small bowel (30.6%). These phenotypes showed 
a similar pattern in both the first and second study period groups and did not show any 
significant differences between the groups. The number of registered patients increased 
continuously. The phenotypes of Korean Crohn's disease patients who underwent intestinal 
resection are different compared with previously reported clinical characteristics of general 
Crohn's disease patients. 
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INTRODUCTION 

Crohn's disease (CD) is a chronic inflammatory disease that in- 
volves the entire gastrointestinal tract from the mouth to the 
anus. Clinical manifestations of CD include diarrhea, abdomi- 
nal pain, and weight loss; are variable from acute to chronic in 
nature; and commonly involve growth retardation in children. 
Intestinal stricture, entero-cutaneous fistula formation, entero- 
entero, perianal, and intestinal obstruction can be noted, and 
these are common indications for surgery in CD patients. 

Despite the amount of time that has passed since Crohn et al. 
(1) reported 'regional ileitis' in 1932, the etiopathogenesis of CD 
is not clear. Environmental factors, abnormal immunologic re- 
action, and genetic susceptibility have been considered major 
causes related to the incidence of CD (2). 

The incidence rate of CD has been reported to be higher in 
Western countries than in Asian countries (3). Recently, the in- 
cidence rate of inflammatory bowel disease (IBD) has been in- 
creasing in Korea and China as lifestyles change to a more West- 



ern style (4, 5). This implies that environmental factors are re- 
lated to the etiology of CD. According to the increasing rate of 
IBD in Korea, intestinal resection due to CD is an important is- 
sue not only for patients with CD but also for medical providers. 
Thus, evaluation of phenotypes confining to Korean patients 
with CD who underwent intestinal resection could be valuable 
and could represent Asian patients with CD who underwent 
intestinal resection. However, to date, no studies have evaluat- 
ed the phenotypic characteristics of Korean patients with CD 
who underwent an intestinal resection. Thus, the aim of this 
study was to evaluate the phenotypes of patients with CD who 
underwent intestinal resection and the changing pattern of the 
indication for surgery and types of surgery in Korea. 

MATERIALS AND METHODS 

A database of the registry of CD patients who underwent intes- 
tinal surgery due to CD was established in 2009 by the Inflam- 
matory Bowel Disease Study Group of the Korean Society of 
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Coloproctology. All patients who fulfilled the diagnostic criteria 
of CD were registered in the database (6, 7). 

Seventeen major tertiary university-affiliated hospitals and 
one colorectal specializing hospital collaborated on this proj- 
ect. Data were collected retrospectively using medical charts 
from each hospital and then consolidated in a main computer 
at the Yonsei University College of Medicine. Variables associ- 
ated with patient demographics and phenotypes of CD in the 
registry were selected based on the Montreal classification (6). 

Data for this study were extracted from this database. A total 
of 686 patients were registered in the database, and all of these 
patients were enrolled in this study. Patients had biopsy-proven 
CD and underwent intestinal resection as treatment for CD. 
The study period spanned a total of 20 yr. The study period was 
decided by the first primary intestinal surgery of the enrolled 
patients for the treatment of CD. 

Patient characteristics and phenotypes of CD were evaluat- 
ed. Patients were divided into the ffrst-lO-yr group and the fol- 
lowing second-10-yr group. Differences in phenotype and clini- 
cal characteristics were evaluated by the process of time by com- 
paring the two groups. 

Statistical analysis 

Data were analyzed using the SPSS statistical program (Statisti- 
cal Product and Service Solution, version 18 for Windows, SPSS 
Inc., Chicago, IL, USA). Age, disease location, disease behavior, 
perianal disease, family history, main symptoms and extraint- 
estinal manifestations were categorized according to the Mon- 
treal classification (6). These phenotypes were compared be- 
tween the first and second study periods using the chi-square 
test. Causes and types of abdominal surgery were also com- 
pared between the two periods using the chi-squared test. P 
values which were less than 0.05 were considered statistically 
significant. 

Ethics statement 

The study protocol was approved by the institutional review 
board of Severance Hospital, Yonsei University College of Med- 
icine (IRB No. 4-2012-0552), and an informed consent was ob- 
tained from every of the patients. 

RESULTS 

Patients' characteristics and phenotypes of the disease 

The number of enrolled patients has been increasing continu- 
ously (Fig. 1), and the total number of patients who were en- 
rolled in the study was 686. The number of male and female pa- 
tients was 479 (69.8%) and 207 (30.2%), respectively. The medi- 
an age was 31 yr (range 5-80 yr). The most common age period 
was 17-40 yr (76.1%, n = 522). The location of the disease was il- 
eal (37.8%), ileocolic (35.0%), colonic (16.0%) and upper gastro- 
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Fig. 1. Number of registered cases in the database according to the study year. 

intestinal tract (4.5%). The most common behavior of the dis- 
ease was the stricturing type (38.3%), and the penetrating type 
was observed in 30.0% of the patients. Non-stricturing and non- 
penetrating types were observed in 24.1% of the patients. Peri- 
anal disease was noted in 21.0% of the patients. Abdominal 
pain was the most common main symptom (69.0%). As for the 
other main symptoms, diarrhea, weight loss, fever and abdomi- 
nal mass were noted in 18.5%, 5.7%, 1.3%, and 0.9% of the pa- 
tients, respectively. Besides the main symptoms, other symp- 
toms including anemia, somatitis, erythema nodosum, and ar- 
thritis were noted in 2.5%, 0.7%, 0.6%, and 0.4% of the patients, 
respectively (Table 1). The phenotypes were not different sig- 
nificantly between the first period (1990-2000) and the second 
period (2001-2009; Table 1). 

Causes of abdominal surgery 

Intestinal obstruction (25.1%) and intra-abdominal abscess 
(25.2%) were the main causes of abdominal surgery. The per- 
centage of patients who received intestinal resection due to in- 
tractability to medical therapy was 17.6%, and 16.8% of the pa- 
tients received an intestinal resection due to an entero-cutane- 
ous fistula. Fulminant colitis and massive bleeding were the 
causes of abdominal surgery in 0.7% and 1.9% of the patients, 
respectively. These causes of abdominal surgery were similar 
for both time periods (Table 2). 

Types of abdominal surgery 

Segmental resection of the small bowel was performed in 30.6% 
of the - 
each 



lentai resecuon ot me small Dowel was pertormea in 30.b% 
e patients. Ileocecetomy and right hemicolectomy were 
each performed in 23.9% of the patients. A total colectomy was 
performed in 5.4% of the patients. A total proctocolectomy with 
a permanent ileostomy was performed in 3.6% of the patients, 
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Table 1. Patients characteristics according to phenotype at the first intestinal surgery 
(n=686, 1990-2009) and differences in phenotypes between the two study periods 
(1990-1999) and (2000-2009) 





Total 


1990-1999 


2000-2009 




Parameters 


No. of patients 


(n = 57) 


(n = 629) 


P 




(%) (n = 686) 


No. of patients (%) 




Anp l\ir\ 
Myu ^i; 








0.549 


< 16 


67 (9.8) 


7(12.3) 


60 (9.5) 




17-40 


522 (76.1) 


40 (70.2) 


482 (76.6) 




> 40 


97 (14.1) 


10(17.5) 


87 (13.8) 




Ulbcdbc lUodLIUI I 








U. I OH 


Ileal 


L. *J3 \Qt .O) 


28 (50.9) 


231 (39.5) 




Pnlnnir 

OUIUI MU 


1 1 n d r ni 

i i u \ i u.uy 


7(12.7) 


103 (17.6) 




lleocolonic 


240 (35.0) 


20 (36.4) 


220 (37.6) 




Upper Gl 


31 (4.5) 


0 (0.0) 


31 (5.3) 




Missinq 


46 (6.7) 








Disease behavior 








0.080 


Non-stricturing, 


165 (24.1) 


10(17.9) 


155 (26.8) 




non-penetratinq 










Stricturinq 


263 (38.3) 


31 (55.4) 


232 (40.1) 




Penetratinq 


206 (30.0) 


15(26.8) 


191 (33.0) 




Missinq 

■ » pi w.pp ly 


52 (7.6) 








Perianal disease 








0.178 


Yes 


144 (21 .0) 


8(14.0) 


136(21.6) 




No 


542 (79.0) 


49 (86.0) 


493 (78.4) 




rdi i my nibiui y 








0 763 


Yes 


16 (2.3) 


1 (1 .8) 


15(2.4) 




No 


670 (97.7) 


56 (98.2) 


614(97.6) 




IVIdll I byiMpLUIMb 








n 1 Q7 
u. i y/ 


AKHAminQl train 
MUUUI [HI Idl pdlll 


hi o ^oy.uj 


45 (84.9) 


428 (70.6) 




Pli q rrhQ^ 
Uldl [[ led 


197 MO c\ 

I C-l \ I O.D) 


4(7.5) 


123(20.3) 




Weight loss 


39 (5.7) 


3 (5.7) 


36 (5.9) 




Fever 


9(1.3) 


0 (0.0) 


9(1.5) 




Abdominal mass 


6 (0.9) 


1 (1.9) 


5 (0.8) 




Others 


5 (0.7) 


0 (0.0) 


5 (0.8) 




Missing 


27 (3.9) 








Extraintestinal manifestations 








0.443 


Arthritis 


3 (0.4) 


0 (0.0) 


3 (9.7) 




Somatitis 


5 (0.7) 


1 (20.0) 


4(12.9) 




Erythema nodosum 


4 (0.6) 


0 (0.0) 


4(12.9) 




Anemia 


17(2.5) 


4 (80.0) 


13(41.9) 




Others 


7(1.0) 


0 (0.0) 


7 (22.6) 





and a total proctocolectomy with an ileal J-pouch anal anasto- 
mosis was performed in 0.4% of the patients. Strictureplasty 
only was performed in 0.6% of the patients. There was no sig- 
nificant difference in surgical procedures between the first and 
second time period (Table 3). 



DISCUSSION 

The most common disease location and the most common dis- 
ease behavior were the ileal area and the stricturing type, re- 
spectively, in the present study cohort. These phenotypes are 
different from those of CD patients in Western countries. The 
most common disease location in Western countries is the ileo- 
colic area. Inflammatory disease behavior has been reported as 
the most common type in both Eastern and Western countries 
(7-9). Moreover, a study from Korea reported that the most com- 
mon disease behavior was the inflammatory type, and the most 



Table 2. Causes of intestinal surgery between the periods 1990-1999 and 2000- 
2009 



Causes 


Total period 
(n = 686) 


1990-1999 
(n = 57) 


2000-2009 
(n = 629) 


P 




No. of patients (%) 


0.082 


Intractablility (to medical therapy) 


121 (17.6) 


6(11.3) 


115(18.4) 




Intestinal obstruction 


172(25.1) 


21 (39.6) 


151 (24.2) 




Intra-abdominal abscess 


173(25.2) 


12(22.6) 


161 (25.8) 




Entero-cutaneous fistula 


115(16.8) 


4 (7.5) 


111 (17.8) 




Fulminant colitis 


5 (0.7) 


0 (0.0) 


5 (0.8) 




Massive bleeding 


13(1.9) 


2 (3.8) 


11 (1.8) 




Others 


79 (11.5) 


8(15.1) 


71 (11.4) 




Missing 


8(1.2) 


1 (1.8) 


7(1.1) 




Table 3. Types of intestinal surgery between the periods 1990-1999 and 2000-2009 


Surgery types 


Total period 1990-1999 2000-2009 
(n = 686) (n = 57) (n = 629) 


p 




No. of patients (%) 


0.205 


Strictureplasty only 


4 (0.6) 


0 (0.0) 


4 (0.6) 




Segmental resection of small bowel 


210(30.6) 


25 (44.6) 


185 (29.6) 




lleocecetomy 


164(23.9) 


10(17.9) 


154 (24.7) 




Right hemicolectomy 


164(23.9) 


11 (19.6) 


153 (24.5) 




Left hemicolectomy 


9(1.3) 


1 (1.8) 


8(1.3) 




Total colectomy 


37 (5.4) 


2 (3.6) 


35 (5.6) 




TPC with IPAA 


3 (0.4) 


1 (1.8) 


2 (0.3) 




TPC with permanent ileostomy 


25 (3.6) 


0 (0.0) 


25 (4.0) 




Others 


64(9.1) 


6(10.7) 


58 (9.3) 




Missing 


6 (0.9) 


1 (1.8) 


5 (0.8) 





TPC, total proctocolectomy; IPAA, ileal pouch-anal anastomosis. 



common disease location was the ileocolic area (7). We postu- 
late that the reason why the most common disease behavior 
was the stricturing type is that the cases in this study are based 
on patients who underwent surgery for CD. This postulation 
could be possible considering that the stricturing disease be- 
havior could be one of the main causes of intestinal obstruc- 
tion. In the subgroup analysis, the stricturing disease behavior 
was noted in 86.2% (n = 137/n = 159, missing data n = 13) of 
patients who underwent intestinal surgery due to intestinal ob- 
struction (n = 172). 

Environmental factors can be important etiologies if it is con- 
sidered that the incidence of CD in Asia is increasing (3, 10). Di- 
ets and other lifestyle patterns of Asian countries are becoming 
similar to those in Western countries according to the socioeco- 
nomic status of developing Asian countries. These environmen- 
tal changes could be considered the reason why the incidence 
of CD in Asia is increasing even though, to date, the incidence 
rate of CD in Caucasian countries is higher than in Asian coun- 
tries (3, 10, 11). In the present study, an annual rapidly increas- 
ing number of CD patients who were registered because they 
underwent intestinal resection for treatment of CD in the data- 
base showed a similar pattern with that of previous studies (3, 
10, 11), and this might imply that environmental factors may 
play a major role in the etiopathogenesis of Crohn's disease. 
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In the present study, the phenotypes were not different in the 
comparison between the first 10 yr and the second 10 yr. Throug- 
hout the 20-yr study period, the environmental situation has 
been changing according to developing socioeconomic status. 
In the present study, it can be assumed that environmental fac- 
tors did not influence each of the phenotypes changing in CD 
patients who underwent intestinal resection even though it 
might be related to the increasing incidence of CD. Similarly, 
the types of abdominal operations were not different in the com- 
parison between the first 10 yr and the second 10 yr. This is pre- 
dictable because the types of operation are usually decided by 
the disease location or the behavior of the disease, and the dis- 
ease location and disease behavior were not changed through- 
out the study period. 

Family history of CD is known to be risk factor of the devel- 
opment of CD (12, 13). Family history was noted in 2.3% of the 
patients in the present study. These results are similar to a pre- 
vious Japanese study in which the family history was noted in 
2.8% of CD patients and a Korean study in which the family his- 
tory was noted in 1.51% of CD patients (14, 15). The positive 
rate of family history in CD patients who underwent intestinal 
resection was similar with the study results where general CD 
patients were evaluated (14, 15). However, the 2.3% positive 
family history rate of CD in the present study is relatively quite 
lower than the positive family history rate of CD in Western coun- 
tries, in which, the positive family history rate of CD is reported 
to be from 5% to 18% (12, 15-17). 

The numbers of male and female patients were 479 (69.8%) 
and 207 (30.2%), respectively. Male predominance was noted 
in the present study. The male and female ratio was 2.3:1, and 
these results are similar to previous reports from Eastern Coun- 
tries (10, 18, 19). Meanwhile, in Western countries, there was a 
20-30% female predominance observed in CD patients (20, 21). 
Environmental, ethnic and genetic factors may be the etiologic 
factors for this difference. 

At the time of the operation, a perianal fistula was observed 
in 21% of the patients. These results are similar to a previous 
study from Korean and to Western studies (7, 22, 23). However, 
Ye et al. reported that the cumulative frequency of perianal fis- 
tulas was 54.3% after 15 yr from the first diagnosis (7). This was 
a relatively high incidence compared to the Western studies. In 
the study performed here, the cumulative frequency of perianal 
fistulas were not evaluated. The cumulative frequency of peri- 
anal fistulas in patients who received intestinal resection due to 
CD will be evaluated in our next study. 

The present study has some limitations. There is a selection 
bias because the data were collected from 17 major university 
hospitals and one specialized colorectal hospital. However, the 
hospitals that participated in this study are spread evenly throu- 
ghout Korea. Thus, the data in the present study can represent 
the phenotypes of Korean CD patients who underwent intesti- 



nal resection even though these data have a basic selection bias. 
Nevertheless, large scale cohort studies are necessary to con- 
firm the results of this study and investigate the detailed char- 
acteristic phenotypes of Korean CD patients who underwent 
intestinal resection compared to total CD patients or CD pa- 
tients who do not undergo intestinal resection. 

The CD patients who were only being treated medically were 
excluded because the registry was built by investigators who 
are gastrointestinal surgeons. Thus, our results cannot be gen- 
eralized to the whole CD patient population. However, the re- 
sults of the present study show the specific phenotypes of CD 
patients confined to CD patients who underwent intestinal re- 
section. Thus, the results of this study might have an important 
value since surgical treatment is a major concern to patients 
and their caregivers. 

The annual registered number of CD patients who under- 
went intestinal resection has been increasing since 1990. The il- 
eal area and the stricturing type are the most common disease 
location and disease behavior, respectively, in this study popu- 
lation. These phenotypic characteristics are different from those 
of the general CD patients, and did not change during the 20-yr 
study period. 
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